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Abstract 
The purpose of the present study was to test the hypothesis that goal orientations are defined by saliently different physiological 
responses in students with dyslexia. Using a single-subject alternating conditions design a series of goal conditions were 
implemented. Participants were 16 college students and English as a Foreign Language (EFL) learners with a diagnosis of 
dyslexia. Electroencephalographic (EEG), Electromyographic (EMG) and Blood Volume Pulse (BVP) activities were monitored 
using Nexus-4. Results indicated that the performance goal conditions were manifested with significantly elevated abnormal 
cortical activity. Among goal orientations, performance goals with a focus on normative evaluations (Grant & Dweck, 2003) 
were associated with the most debilitating changes in participants’ physiology. It is suggested that the early negative effects of 
performance goals could be attributed to their foci on normative evaluations. 
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1. Introduction 
Achievement goal theory has provided the means to understand achievement and achievement-related cognitions 
and behaviors in achievement situations but is not limited to those situations. For the last twenty five years it 
received increased attention as it represents a comprehensive framework in which specific cognitions relate to how 
one approaches and engages with a task with implications for their emotional functioning (Pekrun, Elliot, & Maier, 
2006). Elliot (1999) successfully linked global motive dispositions (e.g., the motive to achieve) (Atkinson, 1964) 
with task-related dispositions (i.e., goal orientations). His analysis placed motive dispositions (global perspective) as 
antecedents of task-specific motives with a tight link between them. For example, individuals with the need to 
achieve (excel, outperform others) likely pursue performance goals (approach form) whereas those with the need to 
avoid failure (termed ‘infavoidance’) likely endorse performance goals of the avoidance type (performance 
avoidance). Elliot (1999) suggested that the link between global and specific forms of motivation is based on 
“explicit congruence”, that is both motives operate on the same source of valence (e.g., the need to avoid failure). 
Achievement goal orientations have been defined as mid-level cognitive-type representations that affect goal 
pursuit (Elliot, 1999). Thus, conceptually, they are neither defined as traits nor as states. Adding to the conceptual 
* Corresponding author Georgios D. Sideridis, Ph.D. Tel.: +0-30-210-6641132. 
   E-mail address: georgios.sideridis@gmail.com 
Available online at www.sciencedirect.com
© 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer review under responsibility of Prof. Dr. Ferhan Odabaşı
1547 Georgios D. Sideridis et al. /  Procedia - Social and Behavioral Sciences  93 ( 2013 )  1546 – 1551 
vagueness of the construct, empirical studies have provided limited evidence regarding the predictive validity of 
goal orientations, as the amount of variance commonly explained by these goals is literally unimportant (Brophy, 
2005). Furthermore, advances in achievement goal theory have suggested that the model has moved from a 
dichotomy (Dweck & Leggett, 1988) to a trichotomy (Elliot & Harackiewicz, 1996) to a quadrant (Elliot & 
McGregor, 2001), and to more complex conceptualizations evaluating the reasons behind goal engagement (Grant & 
Dweck, 2003; Sideridis & Mouratidis, 2008). 
2. Re-Conceptualization of Achievement Goal Orientations: Normative vs. Non-Normative Goals 
A novel conceptualization of goal orientations has been put forth by Grant and Dweck (2003) who stated that 
performance goals can be viewed under the lens of “normative evaluations”, “outcome”, and “ability”. Thus, these 
authors defined normative performance goals with the reference point being another person or group of individuals 
(“do better compared to others…”) or performance goals with a focus on demonstrating purely ability (show how 
smart one is) or specific outcomes (get all items on a test correct). Let’s consider the difference between 
performance normative goals and ‘ability’ or ‘outcome’ performance goals (we term them here non-normative 
goals). One student may be interested in doing well to show how smart he/she is or obtain a specific score on a test 
(e.g., >90%) and another on doing well in order to outperform others. One question of interest then is: “If we take 
out the normative component from performance goals, are they still “performance” goals or should they be 
considered mastery goals?” Performance non-normative goals focus on performing well using intrapersonal 
standards of success. Mastery approach goals target at learning, understanding, and improving on a skill or aptitude 
but the emphasis is on engagement rather than on achievement per se. Thus, performing well in tests and 
achievement situations is not the focus of mastery-approach goals. Performance outcomes are a by-product of 
mastery goals from being engaged with a task out of joy and pleasure (thus, eventually doing well on a task). For 
example, a mastery-oriented student could be potentially absorbed into an interesting and challenging activity and 
could fail an achievement situation because the focus of his/her goal is not on performing well in terms of outcomes 
(i.e., earning good grades) but on learning and understanding the material at hand. In other words, mastery approach 
goals do not reflect approaching achievement but rather approaching desirable end states from being involved with 
an activity. This is why mastery-approach goals correlate so strongly with intrinsic motivation, intrinsic interest and 
other self-processes (Harackiewicz, Barron, Tauer, Carter, & Elliot, 2000). 
Yet other authors have claimed that performance goals cannot be defined in the absence of normative 
evaluations (Elliot & Harackiewicz, 1996) showing how heavily performance goals rely on interpersonal evaluative 
standards. As described above, performance approach goals without a normative component are different from 
mastery approach goals. Also, the normative component is likely salient enough to discriminate the two 
performance goals. Empirical evidence will be the judge in favor of, or against the hypothesis that performance 
goals can be further bifurcated based on a focus or not on normative evaluations, particularly given the fact that the 
earlier attempts were met with limited success (e.g., the factor analytic study of Grant & Dweck, 2003). 
2.1. Purpose of Study 
The purpose of the present study is to test the hypothesis that performance goals can be distinguished by their 
foci on normative evaluations. More specifically, the present study tests the hypothesis that the difference between 
the two conceptualizations should be manifested using different physiological pathways that link these goals to 
academic outcomes. These physiological pathways are tested by means of changes of cortical activation (alpha, 
theta, beta, Sensory Motor Rhythm-SMR) changes in the Electroencephalogram (EEG), BVP and (EMG). 
3. Methodology 
3.1. Participants 
Participants were 16 adults with a diagnosis of dyslexia. This specific population was selected because the 
effects of goals on their academic achievement has been more salient (Sideridis, 2005). The individuals were 
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recruited from posts at public university settings, and EFL schools. Most of the participants were university students 
(n=13). Their age ranged from 18 to 54 years with a mean of 24 years. There were 10 females and 6 males.  
3.2. Procedures 
Individuals came into the lab and were informed that this was a study that evaluated the brain activity of 
individuals with dyslexia. They were informed of the reading activity that would take place and were asked to 
complete self-reported measures of goal orientations and affect. They were then prepared for a monopolar EEG 
analysis by placing the sensor on the Cz location using a cap. Blood volume was assessed using a BVP finger 
sensor. Last, an EMG was assessed using sensors placed on the forehead.  Figure 1 shows a participating individual. 
 
Figure 1. Analysis of EEG waves by frequency range (Hz)   
3.3. Dependent Variable 
The dependent variable comprised words read correctly per minute from several lists of pseudowords. These 
pseudowords had the characteristic that they all had 3 syllables. A sample of pseudowords is shown in the 
Appendix. 
3.4. Experimental Conditions 
The conditions expressed induction of (a) mastery, (b) performance approach normative, (c) performance 
approach non-normative, and (d) performance avoidance goals. Conditions were alternated using a Latin Square 
design. In between every experimental condition there was a relaxation session (return to baseline). The conditions 
(reading of pseudowords) lasted for one minute and so did each upcoming relaxation session. (a) Mastery goals: 
“With this exercise we would like to see how people your age read pseudowords. It is more important to read the 
word correctly rather than to go quickly and make errors” Every 10 seconds participants were given the prompt: 
“Please try to read the words correctly”, “Please try to be careful and read the words correctly” (This scenario was 
modified from the original Dweck and Leggett, 1988 research study). (b) Performance-normative goals: “With this 
exercise we would like to see how people your age read pseudowords. You should try to outperform everybody else 
in this task. Every 10 seconds participants were given the prompt “Try to outperform everybody else” “Try to be the 
best among all other participants.” (c) Performance non-normative goals: “With this exercise we would like to see 
how people your age read pseudowords. I want you to try and do as best as you can. Every 10 seconds participants 
were given the prompt: “Try to do as well as you can”. (d) Performance avoidance goals: “” Every 10 seconds 
participants were given the prompt: “Try not to fail; Try not to be the worst among those tested.” 
3.5. Physiological Measures 
Cortical activation was assessed by means of an EEG analysis using a one-channel sensor placed at the Cz 
location. From the raw signal, theta, alpha, smr and beta activities were monitored along with a median frequency 
estimate. The specific frequencies that these signals operate at are shown below in Figure 2. Deeper states involve 
activation of delta, theta and low alpha waves in which individuals are unable to perform adequately on cognitive 
tasks. The opposite is true of beta and high beta waves. Gamma waves are likely indicative of restlessness. 
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Figure 2. EEG Analysis by frequency range (in Hz). Retrieved from: https://chemoton.wordpress.com/2012/08/11/brain-wave-patterns/   
3.6. Equipment 
The equipment involved a Nexus device from which four channels only were employed to assess EEG, EMG, 
and BVP activations. 
4. Results 
Data were analyzed using multilevel modeling techniques (Bryk & Raudenbush, 1992). Specifically, the EEG 
and EMG waves (Time Series) comprised the dependent variables, whose point estimates and slopes over time were 
predicted by goal orientations (Level-1 predictors). Specifically, for the raw EMG the following mixed model was 
fit to the data. Identical models were fit to the data for the remaining dependent variables.  
EMGRAWij = γ00 + γ10*Non-Normativeij + u0j+ rij  
In which the mean γ00 and slope γ10 of EMG activity are estimated along with their random effects rij and u0j. The 
slope is really a mean-difference test between normative and non-normative goal conditions. Identical models were 
fit for the effects of BVP, EEG wave analysis, and Heart Rate Variability (HRV) analysis. 
With regard to the focal question of the study, significant differences emerged between the performance 
normative and the performance non-normative conditions (see Table 1). Specifically, the normative condition was 
associated with (a) significantly less blood volume amplitudes (BVP) suggesting that stress was elevated during the 
performance normative condition [t(12012) = 7.167, p<.001], (b) increased EMG activity suggesting the presence of 
restlessness and agitation [t(12012) = 4.589, p<.05], (c) lower EEG median frequency suggesting a trend to move to 
less functional states (i.e., those of sleep and drowsiness) [t(12012) = 3.388, p<.001], and, (d) increased HR 
variability that is indicative of malfunctioning HR states [t(12012) = 2.655, p<.01]. No significant differences were 
observed across the EEG frequencies (a finding that could be attributed to low power, Cohen, 1992).   
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Table 1. Physiological Effects of Normative and Non-Normative Performance Goals on EMG, BVP, EEG and HRV Measures 
 
Fixed Effect Coefficient S.E. D.F T-Value 
  EMG   
Intercept β0 1.906 2.022 15 0.943 
Normative Slope β1 0.671 0.146 12012 4.589* 
  BVP Amplitude   
Intercept β0 37.729 4.086 15 9.234*** 
Normative Slope β1 -3.176 0.443 12012 7.167*** 
  EEG Median Fr.   
Intercept β0 12.671 0.832 15 15.227*** 
Normative Slope β1 -0.508 0.150 12012 3.388*** 
  HR Variability   
Intercept β0 55.012 4.794 15 11.475*** 
Normative Slope β1 2.276 0.857 12012 2.655** 
   Note: EMG=Electromyogram, BVP=Blood Volume Pulse; EEG = Median Frequency; HR=Heart Rate Variability. 
*p<.05; **p< .01; ***p<.001. Estimates are of fixed effects only. Inclusion of random effects did not improve model 
fit substantially (as the between-person information represented only 12.8% of the total information). The reliability 
estimate of the intercept β0 was equal to .999. Level-1 variances were modeled as being heterogeneous. 
5. Discussion 
The purpose of the present study was to test the hypothesis that performance goals can be distinguished by 
their foci on normative evaluations. The present results substantiated the conceptual distinction put forth by Grant 
and Dweck (2003) on the role of normative evaluations. As Grant and Dweck (2003) stated, normative evaluations 
in performance goals comprise the core element of these goals for some researchers (e.g., Elliot, 1999), whereas for 
others they represent a “non-essential” aspect of these goals (Dweck & Leggett, 1988). The present study’s findings 
suggest a valid differentiation between normative and non-normative performance goals on the grounds of divergent 
physiological pathways during task engagement.  
The main hypothesis put forth in the present study was that the earlier identified debilitating effects of 
performance goals should be attributed to the normative component. That is, the reference on others as the standard 
on what success is, and the focus on outperforming others puts unnecessary pressure on the individual, with the 
outcome being excessive stress. If individuals invest all their effort on gaining positive evaluations, their 
disappointment will be correspondingly high, when standards of success are not met. The difference between 
normative and non-normative goals may lie on “uncertainty” (Darnon, Harackiewicz, Butera, Mugny, & 
Quiamzade, 2007). That is, the more individuals with normative goals are challenged the more uncertain they 
become about their likelihood of success and the more insecure they may become about maintaining a high self-
esteem (Hoffman-Lambird & Mann, 2006). The present study suggested that stress was elevated in the normative 
performance condition compared to the non-normative one suggesting that the former may be struggling to avoid 
negative judgments from failing. For example, based on the BVP findings vasoconstriction was significantly 
heightened in the normative goal condition suggesting that the stress involved in competing using normative 
evaluative standards was associated with less blood volumes moving from the heart to the relevant cells. Anecdotal 
evidence was also provided by the audio files. That is, the struggle of the participants with dyslexia to decode 
pseudowords was manifested with the reading of fewer words and a tremendous effort to do so. 
Similar effects on the disorganization of individuals during the normative goal condition were evident from the 
Electroencephalographic (EEG) analysis. Specifically, the median frequency was significantly lower in the 
normative goal condition, suggesting that the individuals moved towards deeper states such as those involved in 
heightened alpha and theta activity, compared to the more adaptive, for that task, beta activity. This trend is linked 
to what Lubar (1991) termed as the slow-wave disorder, which is common for individuals with Attention Deficit 
Hyperactivity Disorder (ADHD). The present finding cannot be related to the comorbidity between LD and ADHD, 
which is about 30-40%, as this finding was present in the normative performance goal condition only. 
Related to the above ‘slow-wave disorder’ (Lubar, 1991) were the findings from the Electromyographic 
activity (EMG) which reflect electrical signals associated with muscle activation. These levels (in microvolts, root 
mean square amplitudes) were heightened during the normative performance goal condition, compared to the non-
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normative one. Given the present manipulation with the employment of a random assignment across conditions with 
inclusion of a baseline following each experimental manipulation, the present findings can by no means be 
attributed to chance. Thus, increased muscle tone of the head and neck during reading was evidenced in the 
normative condition compared to the non-normative one. This finding cannot be attributed to the relationship of 
dyslexia with ADHD as EMG activity interacted with the disorder across conditions (normative vs. non-normative).  
It is concluded that normative versus non-normative goals represent two divergent physiological pathways to 
motivated behaviour that are associated with self-regulation failure and success respectively. That is, normative 
performance oriented individuals, when challenged are faced with self-worth threats, self-esteem threats and 
overwhelming concerns that disable them to access their self-knowledge base in order to be successful with their 
task at hand. Thus, the present findings suggest that the earlier, debilitating effects of performance goals could be 
attributed to their link with normative evaluations, rather than, only on the approach-avoidance dichotomy.  
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Appendix 
Sample pseudowords used as the dependent variable: Γκεστόβαν /gestovan/, Αμπραλιά /abralia/, Ευλαισία.  
